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A class D amplifier utilizing first and second switches connected in series to conduct 
current from a power source in a sequential manner. The switches have a common output node 
between them. A pulse width modulator is utilized to produce first and second signals 
identified as the high and low sides. The first switch connects to a drive which receives the first 
signal from the pulse width modulator to close the first switch. A second switch drive receives 
a second signal from the pulse width modulator to operate the second switch in a sequential 
manner. A toggle or commutator device utilize third and fourth switches in series with an 
inductor. The toggle device is connected to the common node between the first and second 
switches in order to closely control the switching of the first and second switches to eliminate 
loss of energy associated with the rapid switching normally found in a class D amplifier. 
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at, ai- 

A|2| 2A>7I 2h2 SI S7WI3Q. 

oisd ^imm nmtm mm 02 153? 95 §^7ioii ch^ sts ^01 meiasic*. 

DR§5l Q 3,579,132 £S§fl 3,899,745 2^ SB a MSH^SCH t^t|£2| AhgBKH 3R 
m S-5A|7| = DS §^7IM 7IHt»a. 

OR j|8j« 4^015.213 2= li^ 3571 £!2&- S^dH^S) Hiss XllSSfe 15*5 95 d2 S 

OR*SI g 4,056,786 2ir SSSI HIES §S+ 5|4S 2= *I5 tHIU737h DC 230)1 ^ 

?IEI£ AIM!! D2 S^?l§ 2AlttD. 

DRSgj g 4,456,872 2= M** g^7l(HI 2J*t AfgSS SiStJ 2321 g^S SAIsfe JIICH 2 S 
EH Si AJ5SS 7HA|^Q. 

QRI5I a 4,059,807 2S 1595£!27> li g3|7| 3 T^lEIOil 15?S 35 S^PH 

QRiSI SO 4,346,349 2= gEI SB^ Sqg^7|S) 2^ 2#S J\\2S\= Dg S^SISM ?HAI 

*mh oi o= g^?i2i 9^ ?em>= 9*2221 5=sioi5 <^xm htwe* %z 2t£e gis 

□I^Uffl g 4,390,813 2^ 52£0tCHIAI AFgtlfe OS §^7IM 7SoPI $m MiSiSDKHI 21 
OID. OS §^7I°I Ahgs 2«iblM S5AI7I7I 9\*y £101 2iQ. 

DRW) M 4,439,738 2= ¥oHHIA1 «?|Sfe 2FE01I Q\tKfi §^711 S25f7| 91th UK CHI *3 Mi!! 
55D1M IS ti= EW SISSS StiSfe OS S53i S^7IM 71 3U SICK 

ORSg) Re. 33,333 ^ Olk^Zl 202 £J^22M 15= 95 d2°l 2 # a Eyojog ggftKM 
2^ 59lx|g ^ISI^ 95711 7HI*i- £>CI2 S^7IM 2AI&Q. 2H^ AI5g(HI 2JSII ±g 
157h EgEIU figgC*. 

DRS©] q 4,724,396 S£ g£IS gffl2| AI^S 957ICHI £J«» 22MAI 1 

□R^ HI 4,992,749 2^ ¥^ 7IZKMI 2£i 22/01 Oil S7I-AI7I7I $ltl S> 5MS SIS 

m =W\t! 15^ 95 S^7I i\£.m RMtlLi. 

□R^&) n 4,992,751 2^ 91^95=! 15^ 95M g^7|2J *Mfll A>gt|^ LI All Q 

^sgj g 5,077,539 2= 5^IS f|S7h 3 ^EH SSd20| §&ofe 5?|§ S^7| AJ5S§ 7IW|Sh 



DR|5| XI 5,160,896 2= S=7I ^CHIAI 2= 5ii HI*fSh7l SI5E1IEIAI5 2 

°fSJ# "7^^ DS S^7I1 J2Alt!D. / 

DR^&) q 5,117,198 2= 02 S^7ICHI AhgEI= HOSFET C|bhOI51 3AI^Q. tt/«2| °!qE17h 
MOSFET lt!S OO 1 2: E 21 aoi AfSEIOI S^7|0flA| MOSFET 2| 4=Si t, f ^AI?J(:K : 

□ R^5l XII 5,306,986 2= g^OI 5?|§ EeHX|5E1ZH°l 51 tECHI S^S 22l)o= S.^711 ?H 
AltfQ. 01* ^B2S M?HA|iE1£| 5°glfOI 5?l§301l afifSD. ' 



□R^ JS 5,345,165 2^ S|5E1IEiq UI517I7I- S|5EflE|A|5 !CHd2g 4=i!*101 HIS7I2J S^xll 
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DRSH XI] 5,371,666 ±£ S^S^l SI** «0|S S±A|?|£ li^f 9 

Z?\m AhgSfe 2E SICHSxIl 7Wt»Ch 

DR§5| XI 5,479,337 2^ DC SSM S|l£ 319 ££|§ CIHKHifiS S^A|?I7| £|?H li^ a 

z<±\±m ois*^ 32i ohysa gqs^ia aAiea. sis 22- an 01 ssasa sti ^ 

□RTO SI 5,594,386 H|E«I * = M S^S 25 ±*IXL 5jg7L 91 0112711 

gs*:>lff JlSISfa. EIE^ SCI2 gjq ?lo« AI-gEI = i^EI- 5 UK* ?H 
£10)1 

DRi§| a 5,617,058 3 £EH1 AFS*KM 3q ±S|x|2| ±S|g »Att* 

a. 

ens momai sbbm d« g^7i~ swiaoui m^v °m 21010. 

a fl|9°| §^71 = 313 S^EICH SSIlHlAt 3 = # £7*3£3 S3fth& SI 1 a 3 2 iSlxIM 0|§ 
*fO. OiatT "^Alg" HHXl = S^3IO0AI 21132! 3101 Q. BS3HS, SI 1 2 Si 2 i 

£1x1 ^ eshxI^EI, MOSFET S3} Hxl ±*I»H ^E SiCF. ^Ixlgej SSOIAI g 

±*|flfi2-°| gs^coiiAl SOj XI- S^KK3ID. M b:E^ 2.Q9. ±E\9\9} ITS i«e 

oimji soil netvEioi m& b^sq. £«»ss nereis "moi a aa-a eaiei^ jo i 

2 SI 2 ei^lOfl 2|fl| ^§SO. *», S^IOilAI U2= SI 

1 a SI 2 S^OH HfBh Sf^ 2£2| S«££ ^g&Q. 

OlEltf 5HSWAI, »| 1 a a 2 ±£|x| EEKHM7I- SOB SH-CT m^OIHS, SI 1 2 SI 2 
E^OIM?!- SI 1 a SI 2 ^£|xlM ^x^^S »E»PI ^oH A^£|P-. 

B ^ V S~ 43 ^= ^?|g SICH CIH^OI^g ££ti" ^?UltH^. ^^Ixl SICH PdhOI^^ 

2jiej si 3 si 4 ^ixi a ei^Eii oigtia. si 3 a si 4 ±sixis>f °j*ei^ eei si i 

a SI 2 AK3IS] SSiECHI a«D. Si 3 a SI 4 ^?|x!ME MOSFET g 4E SID. 

OIHtt EhSCHIAI, SI 1, SI 2, SI 3, a SI 4 ^£|x|#^, ^ H^£i MISS ChOI^El ^ 
MOSFETS ^H!^ 4E 2iQ. 

Eth B ^S2J e^^l^ 312] s SI 3 a SI 4 ^^IxIMMAI U^^ &WS^M Q 
g ^7hg 4=E SID. 01 5^|xis^ s o,^ ^?I£!Q. E 

B SI 1 a SI 2 ^EM ^±M9\^ 4B# ^ HI* I'D. 01 ?l^ 

# 4t»uM 5HEHAIE17I- SI 1 a SI 2^lx| AWIBJ S^bcEOll 4=E 

si i a si 2 ^^ixi^ sss ee^oihchiai si i a si 2 ^ Aia- m 

oh fll 1 a SI 2 ^^Ixl^J xhEM aieh^o^ *yx\tt= 7JI34B0fl ^JtH Eti" S101SQ. 01 XI 3 
4^9? HIIUPIEh WH\ AI-gEI^ AND TIIOiM ^EHM 4=E 01 XI2 49"^ MM QIBFOI 

°mEi?l SI 1 a SI 2 ^?|X12J AFOIM ^OiLh^ ^"EH AhOIOfl ^S^l-E 

s ttCK §12 XI2 Etl SSE1 &x|5| ^EH^ 51l¥ EHD|°j SICH°J ^EHM 

4E 2iEh. 

Etl, B ^2^1 §^71= E£J eg ^^lx|2J °j^lE1(HI ^ItH SS&il ^?IA|?|^ 

E*J 2iQ, 01 ^1^2 £^ ^?lx|£J °i^EiOil eiSti" ^Ofl SiTiU §i ^^lx|2J °J^?B2J ^ 

^^SAI ^^Ej 52! Xi^l£f M?H^5C3iCKI °]*H ^OISQ. 

^^1 HE^ej Ai^sm set!- 0^ g^?i# tfgsraD. 

» B ^S2J S^H^ gSl^fe S^DI a^OI ^t:^^S SICH El H 9 

§ei^ g^^i^si^a sq= 201a. 

b ^s^i ^ a^H =?h° ^^^^.oii S7i ^meii^m ?mn sx^i a-^i ^^ufe - 

^^-^^(shoot-through)" SITIoh^ e^^lM SlSoh^ 310ICK 

B Ail ^SjS gBH^J D^ g^7|2J £?|§0I|A| (HI U XI 71- 5t^]E|01 2^12: 

s xh^ei^ o« Bmm si^o^ 201a. 

b ^ssj lii g ir^oi &^ei~ s^ie sisohs 201 

D. 

B CK4 ^KH 4r«f^f ^OloHAI, Si S ^ a Si SWI 2.^ 5h^EI^ 

£PS> Alr^g, ^^E12|- OjEi §«0l| D^ S^^ll SIS§fe 2S0IQ. - ^ 

b ^s^j 01^ ass ^§aoi nov 22ov^ a^ <^e e^^ie siSofe 201 
b ©shj a«H ^2 ^sa^sj i^is sichchi eu-ef ^2 vz\<gm ds s^^ip a 

^ 210IEI-. r 

b 71 ei- mm\ oi§# n m%2\ m^z ^schi 21010. 
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QMOilAI g ^fej- OloflM 91511 OIWtH*J- br©*!*!- gAIOHl^ES^ &ftt!Ct. 

e is geHBi w^e. 

£ 2- B ST3M im OS §^?l A|±S£| JH^fE. 

E 3? £ 23 0^ A|£g2| @g *|2^2J JH^fE. 

£4z£ 2N EAI*T B BT32J ^ 5S| °iQjEi S! »«CT2| 7H^fE. 

E 5~ B 1T3°I Sxl^J 312^011 EH*!" JH^rE. 

£6?g ii §x|2] 392^011 CHtl ffl^fE. 

E 7g g «, g o, sg QdFOI^ =?£R±2\ 312^21 E as 7rSgt UEMS PH^FE. 

QgtHIAI HH^t* ^AlCHIlDi! EHuH £31 SSmOl £31 H Oil CHt!" QS» 9 

# OloHohTil 1 210IQ. 

£ 1 0il ^ 02 g^l A|±g(12)0| TH^i^S EA|£!Q. ^Xlg^l (14) £ £!s:Si ^ 

£ Sl= *II0|£S!(16)(HI fiBQlA aO|SS|(16)S ge^^S g^7|(12)2j ^q(MA12J ¥?IE^ 

^ 1^ B£?IO|Q. TfilM MDi, H0IS3(14)S McCorkle DRiS fll 5,160,896 

2 E IN °J*!i EAI^jQ. McCorkle §"5= OlEltl 5hS(HIA| 3 DPIM SttSCh E*h 731 CH 
53(16)2 #£E1Q^ HB £X82J Harris Conduct orOil £JSH 73liS H t P408GE VAL20U B£fl| 22 
7121 ^EHe ?l^ h ^E 2JO. WICH£*!(16)g 2 ilHi *K)I* EEKDIS(18)Stt 
EEfOlM (20)0)1 »«t!D. t[Q\m K EEKMM(18, 20)= IR 2113 EEK3IM ^EHs 
9Ht 4E SID. EEHDI*(18, 20)£ £*r*1£S gST&KM £*lfl(19, 21 )g »HttQ. ' 
££1*1(19, 21 )~ AiS 180E Sl#*r£ S^ftKH SSd(30, 32)^5 SAIt!" 2S(28)££^E1 SSI 
#2tJ-^^ b:E(26)0il SSttQ. S£!(28)£ 110MM ^£ 220^MS! ^E SACK g^EISh 
ITE SXrSWI g^?|(12)£h *NHI ArgS ^E SAAI°h kE(26)0ilAl D£= 2^™ 
°iqE1(34) S! *i<* gE1(36)M g^H E 1 CHI ^u|?i^ SAIti" ¥^(38)0il S^&Q. 

E lOfl EA|*H gEHHJ g^7|(i2)(HIAI, 9^ jieh ^c^fih aqa (34)01 e^orCfl 

3 e oH-h^h ?H^S UH SS^^S 3CH^ MEWI^SQ. (19)^h TH^OI 
3, S!£!EU34)21 3Sd(32)0ii 3 CHS gEWI^Sa. Ul§ 0I210I OH^ 2^^^S 0|=Oi 
XIQIErE, a^Ei(34Ph g-gg^ ttH £MJ[ HOIt+D. #^biE(26)^ ^Al§ ^^xl(19, 21) 2KHI ^ 

*isoi tin gra^EHou ^xiei^ g^oi 2iD. ^, wmn n&*i ^ixi^ s^i(i2)^ ai^i* 

^EHl i>^l^^5 ^S^HOt: ^j-Q. bhCHSJ 2J^EK34)S^E1 g-SEI^ S^MLI- □ 

= mum A|2ftH0t^Q. ^2! W^ol-^ :6?|*|#(19, 21) £ oH-hCHI Ad 13 ^ L|€I£E 

^ ^^?|X|31 ^^Q. Oie 3?, kE(26)^ S-EHg HSAIgJCK SJ-CH^ 3"0I ^ 

^oi oi nraoiiAi ^ssm, ^^ixi 19 ^ 21 oi^ s^(28)0iiAi m*m= ^ s^^m #2 

^H0|: *j-Q. ^EJ- OhLIEK ^91x1(19, 21)0il °JL= Q0I2:E^ E 10il EAIti" g^7l(12)0il ArgEJ 

oi g aaas a 2] ^^?iAi^m q^ol giroi ^?ixi(i9, 2dchi zutin 01^ 2 

£Ji!(30, 32)CHIAi^ ±?\%m S^HtHIK 

E^, ^iJs: ^EHOilAi, S^7|(12)S DH° ^ ^EHS S^D. ~ UBiLL iJS:7h T^Oi 

^(16)CHIAj g^^Oil EP-EK S^l(12)^ ^nj-^^^, ^|t:IM(19, 21)BJ gfli 731 1. 

Xil 2 6TEHM iS^ol-^ 3^§^SES S&SQ. OlEiHi" ^^1^01 IT^U till H^^OI ^tj-Q. 

S^^ld 2)011 A12J °l^!Ei(34)2J StM TcidS^EH^ S^OI g7^^ 371^ ^Al^l^ 2101 

3^ 51^ Z}- AhOiM §y ^OiU-Ai ^?I^IM(19, 21)0ilAi H£Mm &4SA|gJQ. EtJ", 3 El 01 H 2 

^i- oi EECHiAi wmm s(i2R)M ?ie!^ as lh°j ass s^oii a so. 

gu^^g, HSii gBH^J (12)01 AI2J 2jqEH(34)2J B^CHIAISI 2^" SBtrfih "^S 3 

E 20il~, B g^^l(IO)^ EAISCK g^l(10)~ §2H2J 02 S^^1& SStl ^Sfi^l 

SOI 5t^F3 Si^Ctt, 3B1*»- ^Sfi^Oil CHoHAi^ SS^SS SAIffl-Q. SIS ^ ^ 

X1ICH &Xi(40)S E 2011 EAIEI3, 01^ ^gR±g.M, H%Si m^B QOI^EM MOSFET « 
EH^ ^E a 3 51 M 4 ^«S(44, 46)M gsoiQ. o]«Ei(42)£f ^^1x11(44, 46)g 

a^EIOi 2i3 S°J°i £A|g HHSS ^>E SCK E 5 LH XI E 7# S56r9, 3^E1(42)^ £ 
£|x|(46)2J ^^1«M(44, 46) AMD I OIL E 5Sh 6011 EAI& ^^°J ^?ixl^(44, 46) AF 

01 Oi! SI«0I (E 7) 2il 4E £1^^ ^ 4= 2iQ. Sen □Hh0|^(40)^ ^r^lxl (22, 24) 

Ami S| Si kE (26)011 S^SD. □broi^£ liofu H r 2F ^01 ^^1^1(22, 24)2J ^i§# 

XilCH S^j(16)g ^EHOUAi of0|= EEWIM ^21 CHi^^S IR2104^ ^!1EI3, MOSFET 



EEfOIH(48)£l- 7^fi^0IQ. 

B ^S21 §^71(10)^ Mg§ QiHhOI ^ (40)CHI/d Lr£= &^ S^M 5?lure 4^B(52)m E*t 
^^1^1(44, 46)~ XilOi SS|(16)0I S^7l(10)2j fe^EHl S^rAll LLH ^?l SoU Hl-g 
D. °!*E1(42)^ CMEHtJ" ^gOilAi Sgggi 2§[f, E 4CHI^ 3^ 55! 4=9(52)01 &kU\ EAIEI 
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CH E -i|g^£^fi^l(52) ^2 oi^ Ei(54):?h oiqj E1 (42)(HI Sggsf ±aiSr7)L r ( 

EAI^ 21 o 9 315 tt) 58ISKW OIM SS (28)01 **?IAI?I7I *l« A r © 1' 4^E 2iQ. 

±£|*|M(22, 24)01 £*r3£5 §3^r£ °J£!E1(42)7r 2| ±Slx|2 r S5h£! SSS Q0I2EM g 

ob ira asm »s*w a on ojb: smsi ia§ ai3^q. oie^ swiaj, @s xis(58, 

60)01 g 8T30I AHEI2 £ 20fl 7HBfS|£fi EAIC o r 0|-5? a 01 01 2|*l E 3M 

a, @£ ns(58, 60)i»§roi-s^ *iio)g &st>o. tum^i (64)^ ^^e(26)oiia) gfg asm a 
an sai(66)oui a^e *as*a. 011117121 m^zz eekjih(i8)oiiai as 

EHH(leg)(70)S ^a^fe AND 71101 ^ (68) S SLHHQ. HI 371 2] #s*s S?= EEK3IM (20)0)1 A) Lh£ 
£ a^ MH(76)1 Ett AND 711015(74)5 °JU)Ei(72)l ^hOj SE& MLH3Q. AND 

7)1015(68, ?4)2J i^H £*H^5 £9|XK22, 24)0)1 89&Q. 



J*3|<10)2| Q§ Tell CH SBS inE(26)0fiA1 MQSFET(22, 24)2] ^El ^e~7I 9|t| *H§£! ?H2H 

A|E1(78)P At8*tOI 01*01 SCh 2H5HAIE1 (16)£ S VI (10)01 Al aW 4UI0I 7|OierXI a*h 
71 2MJ 3AI a&AIBQ. 

D§ SS- §^71(12)011 A) CHSSJSS A r §fl£ UEhifQ. 
^g£42j £ El ±5 

SB/SSI S2*l 
HIP4080AEVAL2 15EID? SB 

Harris Semiconductor 



HOI 53(16) 



UHDI^ EEK3IM(18) IR2113 



BEIfflJO^ H A1I5E 
Internal Rectif ier 



SWIft EEK)IM(48) 
5?<s EErOIM(20) 
5^* EErOI*(50) 
M0SFETs(22 & 24) 

M0SFETs(44 & 46) 
°]^lEi(34) 



°I^E1(42) 



?HIHA|E1(78) 



X1* h 7l(56) 
21 Bl El (54) 
AND 711015(68 & 74) 4001 
HIJH7K64) 
2JbHEi(72) 

g^AL axl§^7IS ^E 



IR2101 
IR2113 
IR2101 

emtw16n40e 

Motorola Corp. 

erntw16n40e 
150 0 r 0|35 fflEI 
5CH:DrOI3£ffllW T184-2 

aa: so a #15 21-01 ch 

150 0KNH5 t«E| 
a«:DI-OI3S0D» T80-2 
aa: 35SI #20 2HD10) 

511 aa: xii 1 aa^2] 

£WO0 92 35t| #30 2HDI0) 

100 ei sun 51 oeisu 

Motorola Corp. 

10 2g, 2 2r5 
7 DI-OI35 *0 El 



otEizEu^ hi 



BEIfflJOff aSAil 
Velodyne Acoustics 
Inc. 



40106 
40106 



2i£ 33 □U r O|^(14)S dfi(80)« 73101 £3(16)011 
53(16)21 I±= 2 91^21 5^ ±*IM EEI-OIH) (48,50)21- ±21 X\ EEKMfl(18. 

20)011 StfLr. kE (26)011 A| 21 gqOI gf2| 201311 o r S, £*l£l(22)= S£ 7:12(58)1 loH S^£| 
01 ei^E1(34)7^ ££lx|(22)LH21 llgs QHD|^E(82)1 g^H g^SEIES tlQ. XHI CH 53(16)01 ^EH 
M ^5rAI7l3, (22)= WS-an S« 5^11 Ubmi^ r^^l xl (44)^ XrBEJQ. ei^E1(42)S 

azJa(30)CHiAi us- gsi sgaaoii sisck ^?ixi(46)2i Qoi^E(84)e la . 

ei^E1(42)S Qhl ^1011 [Q-EI- a^l 
E = L*dl/dT 

CCIErAI, £! q El (42)0)1 A| a^~ 3 ErO|2E(82)U ^^|fl(22)0||A) Wli a^M \=30)£ 

£IUUh7:i A)A13| |g= S tfD. !rE (26)0)1 A|2J 0I^£5 §^21 ^^01 ^EHM BSAI5ICI-. 01 
[IH, 5gg 2!^!E1(42)S ^?l 3^rl QrOI2E(82)7h ^AI2! ^7R2.' S3 CHI COBh 2rS 2^1 
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SPH ^5)^200 1-0022733 

3H=Q. 2m.FJi42f^2.[<2®mm ^2) 230)1 ±S| *j (46)^^01 2E (84)21- ^*|X|(20)5| 

Q0I2E(86)1 loH ISi Tfl^Q. £$|X|(20)= 01 (IB 7H^SJQ. SI^EPI- 2H <^2# §<Lm 
S, QK3I2E(84)£ 39t*Q. 2J^E1(42m DM AWIgg *|o|, MS. #EH3 

SRIttO. ChOI2E(84)^ »7I (fflSM. °!^E1(42)^ 3 30IIAI U2= 8ltaU i 

HISWU S0M4 £ 4(HI EAItJ- 28! ^9<52)S AlgSKfl 221(28)011 ^?IAI3Q. 3*! gEH StW 
SIOIUE!, Q 01 £*!(16)g mtm. ±$W(24)?t 5AIO0 M§D IIIbK)l£(40)2| ±£|x|(44) 

71- SgElQ. HJiS.. i£|x|(20)^ 2!^!E1(42)7h Q0|£E(86)1 #S» 3t9S5ff »S*IH|E|7| 20)1 
W2# A|SftJ-D. 3E1S, *K)I-SS 3901(62)01 °l5fl 29Q = , AIS(58, 60)01 ^££101 °!C|EI 
J\ 3 gffl 133 12? &2SKHI gf2S)E^ @g XI 3 (62, 60)S E 3011 6WS| EAIEIffl, g 

gAIWOUI. HICH £3(16)01 °|5H flAIEIfe gffl 230)1 3B1U, S£ A"I9 

4*9(80. 62)£ gS-EI &s quhDI^M AlgSIO) S57l(10)g SzrH H^z 3^2| *^SAI £S 

AIEH(78)^ ±?|X|(22, 24)2J ±«g ^EM ^Oi 27J7I 2Kd* a±AI2!D. AlEi (16)^ 

M3I(10) LHQilAI as±H|0« 7101 Wl 3feQ. ±S|x|(24)7h HOI £3(16)014 U2= #EH BAM 
CKF SEI7I Al^fT (H. ?H5HA|E1(78)^ ±$1*1(24) LH Oil 4571 = U° SSTjII- ftM D±ej afctft 5 
D. 01 US S&S ±£|xl(22) LH0||A|£ »aBQ. 2!^Bi(42)~ ±?|x|(22)7* DAI XlE!E|7| A|SHf 
Wzz ga*W SO. QKfAl, ±21x1(46)21 OIS01IAI SfiSW STQ. £}qE1(34)£ 

±?|x|(22)2| D0|2E(82)7h ISSPI A|S«r TOAI iM H ^i 301 D. 1^££, S^7|(10)£ 
01 a oHJ*2| AI-OIMg JEltSMD. 

#£*[ HKh a-OL £ a3i &2SMI JHAIAIfl ^3E£ B W32| £A|0||M§ DH° #HI*| 
□ hj g g-goj gAj 2F g*,- «iCHDAl &~ *! QSfy gtW 7^*^ MM Til S^D. 

i. s^aoi aaoiiAi ^^^^ v^m m&tt^ m i m 7$ 2 ±?mm oigswi, 

HM AhOlOfl kEi S^IIHI SIOIAI, 

a. m 1 a HI 2 dsi 1^^^7L 

b. fe^l l^^^i^lOilAi £91 HI 1 AisM ^do[01 &?\ a 1 ^r^lxIM 73 1 ±£|*| EEHDI 

c. &?\ l^^a57|0HA| ^1 M 2 ^d^FOt ^1 HI 2 ±Z\X\m e^ h A|?|~ M 2 ^?|xl EEF 
0IMMA1, HI 1 S HI 2 ^?|x| EEfOI^ S SH-I-SJ E^EI= HI 2 ^|x| EDOIM, 

d. HI 3 ££lxl, HI 4 ^^IxL °J^E1^ ^Hl^fe ^ QdhOI^SAI, ^71 HI 3 ^Slxl, ^71 
HI 4 ^^Ixl, ^71 oj^EI^ Ai£ ^IIS 2^S2 4^1 XI 1, HI 2 >r?|x| AJ-OI^I 4^1 he E CHI S 

^ei^ m& auroi^B ^uiohs ^g^£ e^i. 

i!^t> h 2. HI 1 tMHI SiCHAI, ^1 HI 3, HI 4 ±?lxl(HIAI ij^^H£ 

3. HI 1 %m SiCHAI, ^-71 HI 1, HI 2 d^Oil ffl-Ef ^ ^71 HI 1 ±$m a HI 2 ^?lxl°l 

4. a 3 *HHI SOIAI, ^-71 XU 3, XII 4 ^?|«0||AI DSS ^q^^^ 5SiUfz 

□ ^bi^hs 3M ^g^s ofe e^7i. 

5. HI 1 %m SiDiAl, ^71 Hi 1, HI 2 ^£|*|2J ^?|§ S^^S ^A|7IS 

m en ^um= ^.m i§£s ofe s^7i. 

6. HI 5^011 »0|A| f 2-71 HI 1, HI 2 ±2\X\2\ ±2\m ^Ef d^^^^ ^A|7IS #71 
^BOI #71 HI 1, HI 2 AF0I2J #71 £W biEOil S^S »HA|£I& ?bl*hfe 3# ^S^^. §1- 
S ^^71 . 

tJ^tJ 7. HI 5 tKHI ^OiAi, #71 XII 3. HI 4 ±£|x|£^E1 5§ 3^1 aieh^o^ 5213^ 

iJ^tJ 8. X1I 7.S-CHI SiOiAl, #71 XII 1 ^^|x| S XI 2 ±£|X|2J ^Bl #71 HI 1, HI 2 i!2 
Oil iSAI^ 7IZI" §2!- 2 E -^££ *£X\t\~ AI343M □ ^UlohS ^S^£ oh^ S^7I . 

iS^tJ 9. XI 1 t>HHI StOIAL #71 1^^SS7I0IIAI IS 2= #71 HI I *i!SfOI #71 XI 3 

^^I^IM »E^^ XI 3 EEI-0IM2I- #71 1^^^^7|CHIA1 U2.~ #7! XI 2 4= do I- 01 

#71 hi 4 ^?ixim hi 4 ^?ixi eewimm □ ^um= m®£.£ m= s^7i. 

^^tl- 10. HI I *>W\ SICHAI, #71 XI h HI 2, HI 3, Xil 4 ±?|X|= MOSFET £! 3M 192^ ofe 
g^7| . 

11. HI 10 %m aOIAI, #71 MOSFET ±?|x|gO| ^ HS^J M^S DOI^EM 21 

12. HI I VOI SiCHAI, #71 §# £§D QlbK3l^2| #71 e«^E10ilA1 BfiSSfl 

a ^diefe 2§ §g^s §^ e^7i. 
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